B2 W2 WOR O T KR % iR Vol.52 No.2
2020424 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Feb. 2020

ARETR T B 2 A7 SR L LR

> 1 el N ~2
TERZ . # L EiER
(L ARETAb R +ARSKM TR, A8 230009; 2. ATk K2 PR 538 TR2EBe , A AL 230009)

i OE: AR ERA TR TEC RN AN S SN AR H N2 B R EL &R EAT, I 4 F R R 8NS5
NBENE K e RAFHATEEEA T &, RN E R R LHATHEAN. EREH NG & ME K 110,57 Fo
90. 48 MPatt, [ % i 7 0k % 0 38 du , 5 4 B9 VA8 B7 7 B 8 R AR, oA L& P 3h B R AR B I KA N ATk A
181 % 70.82 MPa B ,J0 K 2 B E N M E A SR B RN BB KRN EE TRANT FHEEEEHMHGE
T % B Al KA s NS R A B 18 5 Y 50.69 MPa Bt 5 FEH A S AR AE  E AR N B RG. s, AR TR ALK
FEBRBAEFRA-NEHEERNBAUARAN )  CRERKVAZREKART RS AELRAE N, F iR
T M AR E SR A PR R A AT LN 2 B 3 4

KW A0 KB B E R s N VR N A B B A

hE 4y 2£S . TU458 XEKFRERG: A X EHRES: 0367 -6234(2020)02 - 0059 - 08

Mechanical property and damage evolution mechanism of
granite under uniaxial cyclic impact

WANG Zhiliang' , YANG Hui', TIAN Nuocheng®

(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China;
2. School of Resource and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; To study the dynamic mechanical properties of biotite granite under cyclic impact loading, four different
stress amplitudes of incident wave were selected to cyclically strike the rock samples on a modified split Hopkinson
pressure bar (SHPB). The related mechanism and experimental phenomenon were analyzed. Results showed that
when the stress amplitudes of incident wave were 110.57 and 90. 48 MPa, the peak stresses of the rock samples
decreased gradually with an increase in the number of impacts, while the maximum strain, average strain rate, and
damage value all increased. When the stress amplitude of incident wave was 70. 82 MPa, the peak stress of the
sample first increased and then decreased as the number of impacts increased, while the opposite law occurred for
the maximum strain, average strain rate, and damage value. As the stress amplitude of incident wave dropped to
50.69 MPa, the mechanical properties of the rock sample were basically unchanged, and no obvious damage was
detected inside the rock sample. Besides, it was found that the static crack initiation stress determined based on the
static compressive stress-strain curve could be extended to the dynamic loading state by multiplying a strength
increase factor, which could well explain the phenomenon observed in the cyclic impact test.
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Fig.1 Granite constituents and the sample
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Fig.3 Curves of dynamic stress equilibrium
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Tab.1 Mechanical parameters and test results of granite samples
- HR/ K/ %)}:{: &Ej %ﬂf\ff(ﬁ yﬂ‘]#iﬁﬁ/ R,
mm mm (grem™) (m=s™") [ 1 1 {EL/ MPa (m+s™")
Al 49.12 25.90 2.62 3622 110.57 7.39 3
A2 49.32 25.85 2.63 3 635 109. 45 7.22 3
A3 49.51 25.77 2.65 3657 106.78 7.04 4
Bl 49.20 25.80 2.61 3939 90.48 6.41 8
B2 48.91 25.57 2.59 3751 93.30 6.61 7
B3 49.82 25.65 2.64 3 854 89.33 6.33 9
Cl 49.30 25.90 2.59 4317 70.82 5.22 13
Cc2 49.45 25.84 2.61 3 895 70. 15 5.09 12
C3 49.62 25.62 2.63 4012 68. 04 4.91 15
D1 49.41 25.60 2.60 3908 50.69 3.61 20
D2 49.36 25.58 2.59 3954 52.84 3.69 20
D3 49.42 25.61 2.62 3784 49.12 3.42 20
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Fig.4  Original waveforms of samples in cyclic impacts
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Fig.5 Stress-strain curves under cyclic impact loading
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Fig. 6 Relationship between peak stress and impact number
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Fig.7 Relationship between maximum strain and impact number

35 351

2 /./ L Wf
# ¥
%é( 25T E( 25 /—‘//
2 by
B g0l 5 204
15 sy
1 2 3 1 2 3 4 5 6 7 8
EFR ot AEFR wpi A
(a) ALIRAE (b) BLikAE
35 3T
n 30 30
s 2z
2 e
® 5
B2 > *;( 25F
oy > 7
H—zo.»,>> »> B 20F
Lo WO ¥ M
sl 15 . . . )
0 2 4 6 8 10 12 14 0 5 10 15 20
PEFR ot A PEER et U
(c) C1ikHE (d) D1IRFE

8 THMERGHTFTRBHXER

Fig.8 Relationship between average strain rate and impact number
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Fig. 10 Static compressive stress-strain curves of granite
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